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Introduction
At RAN1#84bis, the following agreements were made for resource allocation of PUSCH for eLAA [1].
	Agreement:
· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz
· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz
· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90
· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation – Jeongho (Intel) - R1-163703 – approved in R1-163683
· FFS the case of other system bandwidth(s)
· A UE can be assigned one or more interlaces
· The total number of RBs used for transmission should be a multiple of 2,3 and 5
· Decide one of the following alternatives:
· Alt 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE
· UL grant indicates start index and allocated number of interlaces with consecutive indices
· Alt 2: bitmap based resource allocation
· Alt 3: predefined resource allocation patterns
· FFS: excluding some UL RBs from the resource allocation



In this contribution we provide our views on resource allocation of interlaced PUSCH transmission for eLAA. 

Comparison of alternatives for resource allocation
In the last meeting, the following three alternatives were captured, and one of them will be adopted for an indication method of resource allocation.
Alt 1: UL resource allocation type 0 is used to allocate multiple interlaces to a UE
Alt 2: bitmap based resource allocation
Alt 3: predefined resource allocation patterns
In Alt. 1, resource allocation for a UE is indicated as a start index and the number of consecutive interlaces. In this case, allocated interlaces are consecutive in the frequency domain. Regarding the resource allocation field, the number of bits needed for resource allocation is ceil(log2(10*(10+1)/2)) = 6 bits in UL grant, assuming 20 MHz band.
In Alt. 2, resource allocation for a UE is indicated by a bitmap where each bit indicates whether the corresponding interlace is allocated or not. This scheme can realize more scheduling flexibility, because not only consecutive interlaced resource allocation but also some consecutive interlaced resource allocations, e.g. interlaces #0 and #4, can be applied. Regarding the resource allocation field, 10 bits are needed for 20 MHz band.
In Alt. 3, the required number of bits for Alt 3 cannot be calculated in simple. Because it should be determined depending on the number of predefined resource allocation patterns, Alt 3 potentially achieves the smallest bit size. But, in order to realize that, we need further discussion and more effort for making a consensus on the detailed design e.g. resource allocation patterns. In contrast, both Alt 1 and Alt 2 are complete solutions already and don’t need further study on the details. 
Table 1 summarizes each alternative.
Table 1. The comparison of the agreed alternatives
	
	Num. of bits for resource allocation
	Scheduling flexibility

	Alt 1
	6
	Only apply consecutive interlaced resource allocation

	Alt 2
	10
	Apply some consecutive interlaced resource allocations

	Alt 3
	Depend on the predefined patterns
	Depend on the predefined patterns



As shown in this table, the number of bits for resource allocation in Alt. 1 is smaller than that of Alt. 2. From the viewpoint of frequency selective diversity gain, the advantage of Alt. 2 over Alt. 1 is marginal, since at least 10 branches diversity gain can be obtained even with one interlace. Furthermore, paring for UE multiplexing in eLAA carrier may be relatively static compared with non LAA carrier, because the pairing can change only at the UL LBT timing. In this instance, the scheduling flexibility of Alt.1 is sufficient. Therefore, we don’t see any reason why Alt. 2 is taken.
Regarding the Alt. 3, the number of bits and scheduling flexibility depend on the number of predefined patterns. When we take this alternative, more specification work is needed. On the other hand, Alt. 1 or Alt. 2 represents an exact solution to specify the resource allocation. 
Based on this consideration, we believe that RAN1 should take Alt. 1.

Proposal 1:
· RAN1 should apply UL resource allocation type 0 is used to allocate multiple interlaces to a UE, i.e. Alt 1.

Conclusion
In this contribution, we provide our views on resource allocation for interlaced PUSCH transmission. 
Proposal 1:
· RAN1 should apply UL resource allocation type 0 is used to allocate multiple interlaces to a UE, i.e. Alt 1.
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